CASE REPORT

CONSIDERATION OF SPORT DEMANDS FOR AN
18-YEAR-OLD LACROSSE PLAYER WITH
RECALCITRANT SYMPTOMATIC SPONDYLOLYSIS:
A CASE REPORT

Mary Kate Murray, PT, DPT!
Jessica Maxwell, PT, DPT, PhD!

[JSPT

ABSTRACT

Background and Purpose: Spondylolysis is an anatomical defect or fracture of the pars interarticularis and
encompasses almost half of all cases of low back pain in adolescent athletes. Most athletes return to sport
with conservative treatment, but it is possible that consideration of sport demands may further improve
rate of successful return. When surgery is performed, complication rate is high, so all conservative mea-
sures should be explored before considering surgical intervention. The purpose of this case report is to
present a program where demands of sport were considered and allowed successful return to sport for a
subject with recalcitrant symptomatic spondylolysis that had failed to respond to prior treatment.

Case Description: An 18-year-old lacrosse player with a history of recalcitrant symptomatic spondylolysis
that failed three courses of conservative treatment and had been unsuccessful in returning to sport. A
multi-phase program with a focus on multi-planar and full kinetic chain activities that addressed the nature
of the sport demands is described, along with improvements in pain level, strength, range of motion, and
subjective outcome scores.

Outcomes: The subject was able to successfully return to sport after 10 weeks of physical therapy and
complete the remaining few months of his lacrosse season without reinjury. Range of motion and strength
testing was markedly improved upon discharge. The subject’s Modified Oswestry Disability Index improved
from 16% to 0% and his pain level did not rise above 2/10 with any sport activity upon return.

Discussion/Conclusions: Although return to sport rates following spondylolysis in young athletes is high,
this case report demonstrates that a consideration of sport demands may increase return to sport rates in
athletes that do not respond to standard care and prevent surgical intervention.

Level of Evidence: Level 4, single case report.
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BACKGROUND

Spondylolysis is an anatomical defect or fracture
of the pars interarticularis of the vertebral arch,
commonly occurring in the lumbar spine.'* Spon-
dylolysis occurs at a rate of 3 to 10 percent in the
population, although is not always symptomatic.>~”
Spondylolysis accounts for anywhere from 28% to
47% of all low back pain in the adolescent athlete.””
Incidence is especially high in young athletes partic-
ipating in sports requiring repetitive hyperextension
and rotation with hyperextension due to the stress
placed on the pars interarticularis in an immature
spine.>*1°'2 High incidence sports that require these
demands include gymnastics, football, soccer, ten-
nis, baseball, volleyball and swimming.*"-'5

Lacrosse shares similar characteristics with some of
these sports. Throwing or shooting a lacrosse ball
effectively requires quickly transferring energy from
the lower body through the trunk to the upper body
through a rotational pattern for maximal speed.'®'”
Sports such as tennis and baseball require similar
repetitive mechanics in which the spine is required
to move quickly from a position of hyperextension
to flexion while rotating.

The key phases of a lacrosse throw, as defined by
Vincent et al., are the crank back phase, the accel-
eration phase, and the follow through phase.'® In the
crank back phase, the shooting shoulder and trunk
rotate away from the target as the front foot contacts
the ground. In the acceleration phase, the velocity
of movement at the pelvis, trunk, and upper arm
increase to prepare for ball release. During the fol-
low through phase, deceleration occurs as the shoot-
ing shoulder crosses over the pelvis.'® As the crank
back phase ends and the acceleration phase begins,
the shoulders are maximally rotated away from posi-
tion of the pelvis in the transverse plain. As the fol-
low through phase ends and the body is decelerating,
there is another period of maximal angular difference
in the transverse plane between the shoulders and
pelvis. These two periods of excessive rotation com-
bined with the high rotational velocity of completing
a throw can create increased stress through the entire
kinetic chain, especially through the lumbar spine.'®'?

Core musculature is crucial for lumbar spine stabil-
ity with dynamic movements. Without muscular

support, spinal buckling occurs at compressive
forces well below those typically experienced during
activities of daily living.?® With poor neuromuscular
control of core musculature and repetitive external
load, the pars interarticularis receives a high level
of stress which contributes to the development of
stress fractures, especially in athletes with imma-
ture skeletons.!®!3 Tt is thought that a lack of core
stability may be related to lower quarter injury and
coordinated trunk muscle strengthening in all three
planes of motion may increase core stability and
reduce injury risk.'%#-23

Treatment for spondylolysis is primarily conserva-
tive, consisting of rest from sport and aggravating fac-
tors, bracing, and physical therapy (PT).!24!113142425
The PT intervention currently described in the lit-
erature is ambiguous yet appears to consist primar-
ily of core and gluteal strengthening and hamstring
stretching.!»#1113142425  With conservative treat-
ment, 75% to 96% of athletes are able to return to
sport. 1241113142425 When symptom alleviation and/
or return to sport is not achieved, surgery is per-
formed, with anywhere from 85% to 90% of subjects
successfully returning to sport.*?* The compli-
cation rate following surgery for spondylolysis has
been reported between 11% and 20%.'"* With such
a high reported complication rate, all conservative
measures should be exhausted before considering
surgical intervention with spondylolysis.

It may possible that a PT approach including
kinetic-chain, multi-planar, and sport-specific activi-
ties could increase the success rate of conservative
treatment, thus avoiding surgery in more athletes.
The purpose of this case study is to describe a full
body, multi-phase approach to the rehabilitation of
an 18-year-old male lacrosse player with recalcitrant
symptomatic spondylolysis who had previously
failed three courses of conservative treatment.

CASE DESCRIPTION

The subject is an otherwise healthy 18-year-old
male lacrosse player with a history of recalcitrant
symptomatic right sided L5 spondylolysis. He has
completed three separate bouts of therapy over
three years, consisting of rest, bracing, and mul-
tiple months of PT. The previous PT interventions
included primarily hamstring stretching and trunk
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and gluteal strengthening in the sagittal and frontal
planes. His most recent bout of treatment was one
year prior. He attended 18 visits over the course of
three months. Each time the subject resumed play,
sharp right-sided lumbar pain returned in under a
week, always during the follow through phase of a
right-handed lacrosse throw when he is eccentri-
cally working to control the throw. The subject notes
fear of reinjury with lacrosse but is highly motivated
to return to sport.

CLINICAL IMPRESSION #1

When considering the kinetic chain movements
during a lacrosse throw, the lumbar spine is vital for
transferring energy from the lower extremity to the
upper extremity to generate and control force for a
high velocity throw. If there is a decrease in proxi-
mal stability through the core, the force generated
distally cannot be properly controlled and may have
contributed to this overuse injury.” The subject’s
mechanism of injury does not match with the exten-
sion and rotation mechanism typically seen with
spondylolysis.'”? However, it is hypothesized that a
lack of core stability during the eccentric control of
this high velocity end range rotation is capable of
generating enough shearing force on the pars inter-
articularis to lead to injury in this subject.

EXAMINATION

The results of the initial examination can be found
in Tables 1 and 2. The examination was performed
following six weeks of rest, bracing, and physician
clearance to resume rehabilitation. The subject
denied any neural symptoms or muscle pain. On
day of examination, he reported localized, sharp,
right-sided lumbar pain on the NPRS as 0-3/10 at rest
over the prior few days and reported 8/10 with fol-
low through of a lacrosse pass, which had last been
attempted two months prior. The subject’s initial
Modified Oswestry Disability Index (ODI) was 16%.

There is no gold standard for evaluation of core
strength. Kibler has previously described the impor-
tance of' evaluating strength in the functional position
in which the muscles work, and more specifically
evaluating core strength through examination of the
quality of movement and motor patterns.?® Single
leg stance and a single leg squat are two options
described, and deviations such as a Trendelenberg
posture and an internally or externally rotated limb
during movements may suggest proximal core weak-
ness through an inability to control the movement.*

Postural analysis revealed an excessive anterior pel-
vic tilt, bilateral external rotation of femurs, internal
rotation of tibias, and eversion and forefoot abduc-
tion. Bilateral scapular protraction and humeral
internal rotation were also noted with quiet stance,
most likely in part due to decreased length in pecto-
ralis major musculature. Gait analysis revealed over-
pronation and forefoot abduction with limb loading
along with Trendelenberg sign bilaterally.

Functional movement analysis revealed genu val-
gum and ankle overpronation with body weight
squat, poor hip and ankle control with a single leg
squat, and avoidance of lumbar flexion picking up
a weight from the ground. With bilateral shoulder
flexion, excessive and compensatory extension was
noted through thoracic and lumbar spine, most
likely secondary to decreased flexibility of latissi-
mus dorsi.

Range of motion (ROM) and strength measures
revealed limitations throughout the trunk and lower
quarter. The most significant flexibility impairments
were seen through his hamstrings and hip flexors.
Rotation through lumbar and thoracic spine was
limited and mildly painful. The most significant
strength impairments were seen in the hip abduc-
tors and extensors, trunk flexors, and scapular
stabilizers.

Table 1. Scores on Functional and Subjective Scales.

Baseline Post Intervention
Week 1 Week 7 Week 10
Session 1 Session 10 Session 14
ODI 16% 8% 0%
NPRS 8/10 3/10 0/10
Abbreviations: ODI, modified oswestry disability index; verbal NPRS, numerical pain rating scale
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Table 2. Flexibility and Muscle Strength.

Flexibility*

Baseline Week 1 Session 1 Post Intervention Week 10 Session 14

left right left right
Hip Flexors fair fair good good
Hip Extensors fair fair good good
Piriformis fair fair good good
Quadriceps good good good good
Hamstrings poor [poor fair fair
Gastrocnemius fair fair good good

Manual Muscle Testing (MMT)

Baseline Week 1 Session 1 Post Intervention Week 10 Session 14
Hip Flexors 4-/5 4-/5 5/5 5/5
Hip Abductors 3+/5 3+/5 5/5 5/5
Hip Extensors 4-/5 4-/5 5/5 5/5
Knee Extensors 4/5 4/5 5/5 5/5
Knee Flexors 4/5 4/5 5/5 5/5
Ankle PF 4-/5 4-/5 5/5 5/5
Trunk Flexion 3+/5 5/5
Trunk Extension 3+/5 5/5
Trunk Rotation 3+/5 3+/5 5/5 5/5
Middle Trapezius 3+/5 3+/5 4+/5 4-+/5
Lower Trapezius 3/5 3/5 4-+/5 4-+/5
Shoulder ER 4-/5 4-/5 5/5 5/5
Abbreviations: PF, plantarflexion. ER, external rotation *interpretation: poor= severe limitation; fair= moderate limitation, good= within
functional limits.

CLINICAL IMPRESSION #2

The subject presented to PT with a clinical history
comnsistent with a chronic biomechanical injury, as the
subject’s symptoms were consistently reproducible
with a specific movement pattern and had occurred
in the same location over the course of several years
when sports were resumed. Imaging by MRI con-
firmed right sided L5 spondylolysis. Although there
was a prognostic concern with the lack of success
with PT in the past, it did not appear that former PT
interventions successfully addressed any transverse
plane movement or sports specific activity. There-
fore, while past PT in combination with rest and brac-
ing was able to decrease symptoms enough to allow
subject to resume sport activities, reinjury occurred
soon after resuming repetitive throwing movements.

The patient’s lower quarter findings were consistent
with what is typically seen in a subject presenting

with spondylolysis, including tightness observed
through hip flexor and hamstrings musculature,
weakness through abdominals and gluteals, and
excessive anterior pelvic tilt .1#!21526 Based on these
examination findings, it was determined that PT
should address not only core and hip strength and
hamstring flexibility, as was done in the past and
is supported in the literature, but also to individu-
alize the treatment and consider the entire kinetic
chain and demands of sport when formulating the
rehabilitation plan of care. Incorporating transverse
plane movements into a plan of care for a subject
with spondylolysis is uncommon in the literature
and discouraged by some.*®* However, as the subject
had just been braced for six weeks and his symptoms
were controlled at rest, it was critical to incorporate
multiplanar muscle activation and movement pat-
terns in a stepwise manner to allow for full return to
sport and prevention of reinjury.
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INTERVENTION

The subject attended a total of 14 visits over the
course of 10 weeks. He initially attended therapy
two times per week for the first five weeks, then
transitioned to one time per week as the plan of care
progressed, with the 13" and 14 visits occurring
two weeks apart. Interventions included therapeu-
tic exercise and motor function training, operation-
ally defined by the APTA in the Guide to Physical
Therapist Practice.”” Therapeutic exercise included
aerobic capacity conditioning, flexibility exercises,
neuromotor development training, and strength,
power, and endurance training for trunk and limb
muscles. Motor function training included balance
training, motor control training, neuromuscular
education, and task-specific performance training.

Manual therapy was not included as part of the plan
of care as subject had no complaints of any palpa-
ble trigger points or tenderness to palpation. Foam
rolling was used at the beginning of every session
to address thoracic joint mobility and address feel-
ing of lower quarter “tightness”, and the subject was
encouraged to perform this prior to completing pro-
gram outside of the clinic.

The treatment plan based on existing literature and
consideration of sport aimed to: 1) decrease subjec-
tive symptoms as measured via the ODI and NPRS;
2) correct soft tissue and joint abnormalities thought
to contribute to injury; 3) address neuromuscular
control of core musculature through multiplanar
movements; and 4) return subject to sport at pre-
injury level.

The progression through the phases of this program
resembled the stepwise pattern outlined previously
by Wilk for the rehabilitation of the overhead throw-
ing athlete, broken into an acute, intermediate, and
advanced phase.?* Progression to the next phase was
dictated by completion of the previous program with
maintenance of core stability and symptoms remain-
ing at a 2/10 or less during completion and following
the program (Table 3).

Core stability for this patient was defined according
to Kibler’s previously published definition, “the abil-
ity to control the position and motion of the trunk
over the pelvis and leg to allow optimum produc-
tion, transfer and control of force and motion to

the terminal segment in integrated kinetic chain
activities.”*? 18 If the patient appeared to lose core
stability and assume faulty movement patterns that
could lead to injury or a decrease in force control
- including an excessive anterior pelvic tilt, genu
valgum, or tibial internal rotation, the exercise was
stopped and the patient was cued by the physical
therapist to correct the pattern.

The three phases of treatment, outlined below,
focused on maintaining core stability with a grad-
ual increase in difficulty, velocity, and amplitude
of movement in all three planes of motion. The
first phase of treatment addressed joint and soft
tissue abnormalities and focused on isolated mus-
cle strengthening. The second phase challenged
the subject through compound, rotational kinetic
chain movements. The third phase of treatment
progressed to more dynamic, loaded, and advanced
sport movements. There is scarce research available
for rehabilitation of the lacrosse athlete.'???® How-
ever, the similarities between a baseball pitch and
a lacrosse throw with regards to transfer of energy
through the kinetic chain and movement pattern
made it pragmatic to use established rehabilitation
guidelines for the overhead athlete for the treatment
of this subject.?

Phase 1-Addressing joint and soft tissue
abnormalities, isolated strengthening

The initial phase of intervention was similar to those
previously described in the literature. The goal of
the initial phase was to decrease pain at rest and
with activities of daily living (ADLs). This was done
through mobility exercises, stretches, and isolated
trunk and lower extremity strengthening in fron-
tal, sagittal, and transverse planes for motor control
purposes.

Flexibility training included stretches for the pec-
toralis major, latissimus dorsi, hamstrings, and gas-
trocnemius muscle groups to address impairments
found during evaluation. It was hypothesized that
a lack of flexibility in these muscles may have con-
tributed to increased stress on the lumbar spine dur-
ing sport due to changes in kinetic chain mechanics.
Similar to a baseball pitcher during the cocking
phase of throwing, maximum external rotation of the
glenohumeral joint may be needed to successfully
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Table 3. Phases of Intervention.

Phase 1 Phase 2 Phase 3

Addressing joint and soft tissue Rotational, compound Dynamic, loaded, and advanced

abnormalities movements movements

DKTC/SKTC 5 x 10 seconds |Single leg RDLs |20 x 5 seconds IChops/ Reverse |2 x 10
with isometric Chops
Jhold

PPT 15 x 5 seconds |90/90 abdominal (3 x 30 seconds [Medicine ball (3 x 30 seconds
fisometrics rotational full kneel

throws in 3 x 30 seconds
various standing
[positions

PPT with 2 x 10 reps Pallof press (with| 2 x 20 Goblet squats |3 x 12

marching |r0tation)

Clams 2 x 15 reps Multiplanar 2 x 30 seconds JPlank activities (3 x 30 - 45
rhythmic 2 x 30 seconds seconds
stabilization
drills

S/L thoracic 2 x 10 reps Wall slides with |2 x 10 Banded 2 x 10 with

mobility core stabilization quadruped blue resistance

thoracic band
mobility

Alternating 3 x 30 seconds |Dead bugs 2 x 10 Lateral band 2 x 50 feet with

isometrics in walks with blue resistance

transverse plane heels elevated [band

Stretching for 3 x 30 seconds JRussian Twists |2 x 20 Plyometrics 5 — 10 minutes

pectoralis,

latissimus dorsi,

hamstrings, and

gastroc

Foam rolling 5 minutes Elliptical for CV (10 minutes Running for CV |10 minutes

thoracic spine and Jendurance fendurance

lower quarter

Cycling for CV |10 minutes

endurance

RDL, Romanian dead lift; CV, cardiovascular

Abbreviations: DKTC, double knee to chest; SKTC, single knee to chest; PPT, posterior pelvic tilt; Tra, transverse abdominus; S/L, sidelying;

complete a high velocity lacrosse throw.*2° The
need for full thoracic spine mobility in the trans-
verse and sagittal planes and good pectoralis and
latissimus dorsi flexibility is necessary to complete
rotation without compensation from other parts of
the kinetic chain, such as the lumbar spine.?*#

Isolated core recruitment was important to estab-
lish as soon as possible due to the alleviating effects
of increased intraabdominal pressure on vertebral
stresses, especially on the pars interarticularis.!®*
Isolated core recruitment was also important to estab-
lish early in treatment for this patient to increase
the subject’s ability to establish and identify pelvic
neutral. Kinesthetic and proprioceptive awareness

of the lumbar spine with simple movements, such
as a posterior pelvic tilt (PPT), PPT with alternating
leg marches (Figure 1), and alternating isometrics
in the transverse plane (Figure 2), were key to estab-
lish foundational neuromuscular control for muscle
recruitment to stabilize the lumbar spine before pro-
gressing to more functional movements.? 2333

It was important that the subject did not lose this
neuromuscular control and revert to dysfunctional
movement patterns such as spinal rotation occur-
ring on an anteriorly tilted pelvis, which may cause
more stress to the original fracture site. The subject
reported good compliance with completion of this
program every day outside of the clinic.
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Figure 1. Posterior pelvic tilt with alternating leg march.

Figure 2. Alternating isometrics in transverse plane.

Phase 2-Rotational, compound movements

The second phase of intervention focused around
maintaining core stability with more advanced
movements. Secondary to the correlation between
hamstring tightness and spondylolysis lengthening
the hamstrings was an important part of this inter-
vention."*!® In the first phase, this was addressed
with a static stretch. However, in the literature it is
suggested that eccentric strengthening of the ham-
strings may be more effective for increasing flex-
ibility than static stretching, and this was introduced
during phase two (Figure 3).%*3*

Increasing challenge was put on the deep and super-
ficial abdominal musculature, starting isometrically
though abdominal holds (Figure 4), supine stability
with alternating arms and legs, anti-rotation chest
press (Figures 5 and 6), and rhythmic stabilization
drills in half kneeling, full kneeling, and standing.
When the subject reported decreased challenge
and maintenance of core stability was observed
with movements, isotonic movement through the
trunk was added in all three planes of movement.
Overhead movement was added during wall slides
with a focus on maintaining core stability and pre-
venting compensatory spinal extension, as linking

Figure 3. Single leg Romanian dead lift with 5 second iso-
metric hold.
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Figure 4. 90/90 abdominal isometric hold completed for
time (30 seconds x 3).

the shoulder joint to the core and lower extremity
is crucial for optimal kinetic chain function (Fig-
ure 7).”2?%31 The goal of these progressions was to
enhance neuromuscular control and increase coor-
dination, strength and stability of core musculature
in pain free, controlled environments.?*232 The sub-
ject’s pain level and ability to maintain core stability
were used to dictate the speed of progression.

Stretching and mobility exercises from Phase 1 were
also completed during Phase 2. The subject contin-
ued to report good compliance outside of the clinic.
Stretches were performed daily, and all other aspects
of the program were completed five days per week.

Phase 3-Dynamic, loaded, and advanced
movements

As the subject has reported reinjury during the
eccentric control following a lacrosse throw, multi-
planar movements with increasing challenge were
the focus of'the Phase 3. The goals of this phase were
to increase the subject’s ability to maintain good
trunk control through full spinal rotational range of
motion with increasing demands. Thoracic mobility
drills completed in earlier phases were progressed

Figure 5. Pallof press: with resistance band, subject presses
band straight out away from body and returns to starting
position.

with a resistance band through the transverse plane
pattern (Figure 8) to prepare musculature to stabi-
lize through all available range of motion prior to
adding more challenging functional activities.

Upper extremity plyometrics were added in this
phase through tall kneeling and standing rota-
tional medicine ball throws (Figures 9 through 12).
Challenge was increased slowly by increasing the
velocity, degree of rotational range of motion, and
external load placed upon the spine through pro-
gressive weight and arm distance away from trunk.
As the patient’'s MOI was during eccentric control
following a rotational pattern, thus, the focus of the
exercise was core stability during the amortization
and eccentric phases of the throw.* It was important
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Figure 6. Pallof press with rotation: same as previous image
but after subject presses band away from body, subject rotates
away from anchor, rotates back in, and returns to starting
position.

to choose exercises that would translate well into
optimal core stability during athletic performance.
Increasing the challenge of the exercise through
extremity movements and focusing on sport-specific
movements may translate better to athletic activi-
ties than training on unstable surfaces, and thus was
the focus of progressions,?4323536

Proprioceptive neuromuscular facilitation (PNF)
activities, such as chops and lifts, are also recom-
mended in the literature for core stabilization dur-
ing rehabilitation of the athlete.?~* These activities
should be completed through a pain free range of
motion, which should progress through the entire
available range of motion as the movement pattern
is mastered.?” This subject completed chops and

Figure 7. Wall slides with core stabilization - from this posi-
tion subject slides up wall while maintaining core stability.

lifts using a cable column, starting in a half kneel-
ing position to focus on maintaining core stability
through a rotational pattern. As this became easier,
the subject moved to standing to allow integration of
the lower extremities into the kinetic chain through
the movement pattern (Figure 13).

During this phase, the subject also initiated impact
activities through lower extremity plyometric train-
ing and running. The subject reported no symptoms
with any impact activities during sessions and out-
side of the clinic.

At the end of seven weeks, the subject initiated
return to sport activities. He participated in non-
contact drills for one week, and following clearance
from the physical therapist participated in one week
of full practice with contact. At this point, game play
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Figure 8. Banded quadruped thoracic mobility.

was initiated with the subject instructed to remove
himself from game play if he felt more than 2/10
pain. He was able to play unrestricted without an
increase in symptoms. The subject participated in
the remainder of the season without any setbacks or
flareups of symptoms.

OUTCOMES

The subject was able to return to lacrosse after
eight weeks of physical therapy and completed the
remaining 10 weeks of the season without reinjury.
He was discharged from formal physical therapy
after 10 weeks with an ODI score of 0%, achiev-
ing the minimally clinically important difference
(MCID) of 12.8%.* The ODI is a valid tool and has
high test retest reliability.*3

Figure 9. Medicine ball rotational throws in full kneeling
(catch).

The subject’s strength and muscle length at dis-
charge were markedly improved over the examina-
tion (Table 1). Although there is no MCID or minimal
detectable change (MDC) established for strength
testing, MMT has been shown to be a valid and reli-
able clinical test of muscle strength.*

The subject noted 0/10 pain at rest and with all sport
activity, and occasional soreness following sport not
exceeding 2/10 which was relieved with stretching
and foam rolling. The subject also reported no fear
of movement and increased confidence in his back
during sport. He continued to perform a mainte-
nance program as a warm up prior to initiating any
sport activity (Appendix A).

DISCUSSION

It is clear in the literature that conventional reha-
bilitation, centering around isolated lower extrem-
ity flexibility and core strengthening in the sagittal
and frontal planes, serves as a foundation in the
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Figure 10. Medicine ball rotational throws in full kneeling
(amortization phase).

successful conservative management of many ath-
letes with spondylolysis, with return to sport rates
between 75% and 96% 124113142425 However, it is
unclear why some athletes are unable to return to
sport following conservative treatment and may
undergo a complicated surgery that also has success
rates in the 90% range. The current case describes
the successful rehabilitation of a lacrosse player who
had failed to return to play multiple times follow-
ing a standard PT approach. His symptoms occurred
with rotational movements, and prior intervention
programs did not incorporate transverse and multi-
planar activities. Therefore, it was hypothesized
continued deficits in strength and lack of neuromus-
cular stabilization, especially through trunk muscu-
lature, as noted in his physical examination, were
potential contributors to his ongoing symptoms. The
addition of higher-level functional activities in all
three planes of motion to the plan of care led to a
successful outcome.

Figure 11. Medicine ball rotational throws in full kneeling
(concentric throw).

Lacrosse is not commonly associated with spinal
stress fractures, although it shares several biome-
chanical similarities with sports that are associated
with spondylolysis such as baseball and tennis.'*%3
Most notably is the requirement to transfer energy
from the lower extremities through the trunk to
the upper extremities to complete a high velocity,
high amplitude movement through a pattern of spi-
nal extension and rotation with repetition. The lit-
erature reports that bracing and rest from sport is
necessary to allow for proper bony healing by mini-
mizing intervertebral motion and promoting bony
and fibrous healing.>*?**' However once this healing
occurs, it is important to properly prepare the ath-
lete for sport resumption after a period of inactivity,
ideally utilizing a comprehensive rehabilitation pro-
gram that addresses found impairments in all planes.
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Figure 12. Medicine ball rotational throws in standing.

The authors considered the specific demands of the
subject’s sport, particularly the high velocity exten-
sion with rotation movement when designing a
rehabilitation program for this subject. It is possible
that return to play rates, in lacrosse as well as other
similar sports, may be further improved by incorpo-
rating more transverse plane loaded activities into
the plan of care.

When conservative treatment fails, surgery may
be considered in these young athletes. Following

\
~TA
s

Figure 13. Reverse chops completed with cable column.

surgical intervention around 90 percent of athletes
return to play."? However, the complication rate
following surgery to address spondylolysis is high.
A recent systematic review found that of 75 subjects
that underwent surgical intervention, 15 had peri-
operative complications including nonunion, screw
fracture, wire breakage, and radiculopathy." With a
complication rate this high, conservative treatment
should be exhausted before pursuing surgical inter-
vention. It is believed by the authors that a rehabili-
tation program designed with consideration of the
specific mechanics of sport may increase the like-
lihood of successful conservative management and
avoid surgical intervention.
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As with any case report, there are limitations to
the applicability of this research to future subjects.
It cannot be stated with certainty which, if any, of
the described interventions had an impact on the
successful outcome of this subject. It is possible
that bony healing improved more during this bout
of conservative care secondary to the continued
maturation of the subject’s skeletal system. While
still present, incident spondylosis rates significantly
decrease after the age where bony maturity typi-
cally occurs.**?*** However, as the subject has had
multiple bouts of standard care without successful
return to sport, the authors believe there may be
merit to this multi-phase intervention. Future stud-
ies incorporating multiplanar movements and con-
sidering the kinetic chain are suggested.

CONCLUSION

This paper details the successful rehabilitation of
an 18-year-old lacrosse player in returning to sport
without reinjury, This case report demonstrates the
efficacy of a rehabilitation program centered around
multiplanar movements and with consideration of
the kinetic chain and sport specific demands in a
lacrosse player with recalcitrant symptomatic spon-
dylolysis. Although the authors cannot establish
whether this intervention was the reason for success-
ful return to play after three previous failed bouts of
rehabilitation, future controlled trials should exam-
ine the effectiveness of incorporating transverse
plane movements in a neutral lumbopelvic position
in athletes with spondylolysis.
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Appendix A. Maintenance program.

Exercise Set/Rep Scheme
Foam Rolling 5-10 minutes
DKTC 5 x 10 seconds
Figure 4 Stretch 2 x 30 seconds
Dead Bug 2x 10
Russian Twist 2x20
Full Plank with March 2x20
Lateral Walking Heels 2 x 25 feet
Elevated Black resistance band
Goblet Squat 2 x 15 x 251bs
Lifts/Chops 2 x 10 x 20lbs
. 3-4kg med ball
Med B;LlroR‘;)]tsatlonal 2x 10 flose to body
2 x 10 arms extended
Quadruped Rocking 20

Abbreviations: DKTC, double knee to chest;
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